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An aortopulmonary artery fistula is a rare complication of an atherosclerotic aneurysm of the ascending thoracic aorta (Nicholson, 1943) . A fistula between the thoracic aorta and the pulmonary artery has also been reported following rupture of a dissecting thoracic aneurysm and trauma (Ward and Kalbfleisch, 1968; Bory et al., 1970; Zajtchuk, Resnekov, Ranniger, and Gonzalez-Lavin, 1971) . The case report is presented of a patient with a recurrent aortopulmonary artery fistula resulting from rupture of an aneurysm of the ascending thoracic aorta. Corrective treatment included prosthetic replacement of the ascending aorta, aortic valve, pulmonary artery, and pulmonary valve.
CASE REPORT
A 52-year-old man was asymptomatic until January 1968 when he developed myalgia, fever, chills, and dyspnoea lasting for approximately one week. At that time a cardiac murmur was heard and a diagnosis of subacute bacterial endocarditis was made. On admission to hospital his temperature was 101' F (38°C) and his blood pressure 240/100 mmHg. A continuous machinery-like murmur was heard over the precordium. The patient was treated for subacute bacterial endocarditis although blood cultures were negative. Cardiac catheterization was performed the following month.
The pressures and saturations are summarized in the The aneurysm of the ascending aorta extended from the root of the aorta almost to the arch, measuring 7 cm at its maximal diameter. The fistula was situated between the ascending aorta above the junction of left and right coronary cusps and the main pulmonary artery above the commissure between the posterior and medial valve leaflets (Fig. 1) . The aortic annulus was dilated and the aortic valve was incompetent. The main pulmonary artery was also dilated, the fistula entering immediately above the pulmonary valve which was not only stenotic but incompetent.
The aneurysm of the ascending aorta was excised (Fig. 2) . Air was evacuated from the heart which required a single countershock to restore normal sinus rhythm. The total bypass time was 113 minutes and the period of ischaemic cardiac arrest was 103 minutes. The estimated blood loss was 1,500 ml; no blood was administered during the procedure. After operation the patient remained well although his jugular venous pressure was elevated and a grade lI/VI systolic bruit was heard over the pulmonary area. The serum bilirubin increased to 9-6 mg % on the third day following operation when his haemoglobin was 10-5 g %. By the ninth day the serum bilirubin had returned to the preoperative level of 3-5 mg %. Warfarin sodium (Coumadin) was started on the third postoperative day, and the prothrombin time was maintained at approximately 30% of normal. The patient was discharged from hospital on the twelfth day after surgery, at which time he was ambulatory. One month after surgery he was able to walk a quarter of a mile without difficulty.
DISCUSSION
The repair of a recurrent fistula between the aorta and the pulmonary artery following rupture of an atherosclerotic aneurysm presents a challenging surgical problem, particularly when the fistula is complicated by lesions in the aortic and pulmonary valves. The repair of such a lesion has not been reported, so far as we are aware, although an uncomplicated aortopulmonary artery fistula has been corrected successfully (Giacobine and Cooley, 1960) .
Replacement of an ascending thoracic aortic aneurysm associated with an incompetent aortic valve by a Dacron tube graft and a prosthetic aortic valve is an accepted form of treatment (Cooley et al., 1966; Cooley, Bloodwell, Hallman, and Jacobey, 1967) . However, the technique of reconstruction of the pulmonary artery and the necessity for repair of a damaged pulmonary valve are matters of dispute. Numerous materials have been used for reconstruction of the pulmonary artery. Pericardium was introduced by Rastelli, Ongley, Davis, and Kirklin (1965) , while fascia lata has been advocated by Ionescu and Deac (1970) and Lincoln, Geens, Ross. and Ionescu (1971) . Both of these materials undergo degeneration (Bjork and Bjork, 1967; Ross and Somerville, 1971; Rosenthal, Gross, and Pasternac, 1972; lonescu, Macartney, Wooler, and Gerbode, 1972; Imamura, Konno, Arai, and Sakakibara, 1972) . As a result Dacron is now preferred by some surgeons (Bjork and Bjork, 1967) .
The necessity for replacing the pulmonary valve is even more controversial. While isolated pulmonary valvular insufficiency is well tolerated by most patients (Laneve, Uesu, and Taguchi, 1962;  Hamby and Gulotta, 1967; Holmes, Fowler, and Kaplan, 1968) , evidence is accumulating which suggests that pulmonary valvular insufficiency is not always benign, particularly in patients with pulmonary vascular disease (Smith, DuShane, and Edwards, 1959; Campbell, 1959; Ellison, Brown, Yeh, and Hamilton, 1970; Verginelli et al., 1971) . Autologous, homologous, and heterologous substitutes have been used to reconstruct the pulmonary valve in an attempt to overcome the longterm effects of pulmonary valvular insufficiency, but the results are uncertain Somerville, 1966 and Fuller, Marchand, Zion, and Zwi, 1966; Marchand, 1967; Weldon, Rowe, and Gott, 1968; McGoon, Rastelli, and Ongley, 1968; Wallace et al., 1969; Horiuchi et al., 1971; Cornel, Colakathis, and Subramanian, 1971; Verginelli et al., 1971; Lincoln et al., 1971; Imamura et al., 1972) . Although our earlier experience with the use of a prosthetic pulmonary valve in patients with congenital heart disease was disappointing, the successful use of a prosthesis for the pulmonary valve in this patient raises the possibility that this might be a practical alternative to the use of biological materials for the pulmonary valve in an adult (Cooley and Hallman, 1966) .
